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Hygienic absorbent with odour control 

[0001] The present invention relates to a superabsorbent material for use in hygienic 
absorbent products such as diapers, sanitary napkins and the like, which has enhanced 
5 odour control and prevents bacterial growth and to a method of producing such material. 
[0002] Superabsorbent materials of various types are known in the art. Examples are 
crosslinked polyacrylates and polysaccharides grafted with polyacrylates. A problem 
related to the use of superabsorbent materials is the odour caused by urine components, 
which cause superabsorbent materials to become objectionable long before there 
10 maximum absorbing capacity has been used. As the malodorous compounds are often 
alkaline materials such as amines, it has been proposed to improve odour control by 
adding acids to the superabsorbent material. However, the use of acids has disadvantages 
in that acids will lead to skin irritation. 

[0003] US 4,685,909 discloses disposable diapers and the like containing polymeric 
1 5 acidic pH control agents such as cellulose phosphate and polyacrylic acid. 

[0004] It has been found that a superabsorbent material with improved odour control can 
be produced by incorporating in or combining with the superabsorbent material a non- 
acidic, alkali-neutralising compound selected from acid anhydrides, lactides, lactones and 
hydrolysable esters. 

20 [0005] Lactides include cyclic esters of hydroxy acids, especially ct-hydroxy acids such 
as glycolic acid and lactic acid (2,5-dioxo-l,4-dioxanes). Lactones include cyclic esters of 
hydroxy acids, especially y- or 5-hydroxy acids such as butryrolactone, valerolactone, 
gluconolactone, glucuronolactone and corresponding lactones of other sugar acids. 
Examples of hydrolysable esters are cellulose acetate and starch acetate. The non-acidic 

25 compound can be chemically bound to the superabsorbent material in the form of esters 
such as acetylated cellulose. Anhydrides are also suitable, although they are somewhat less 
preferred than lactides, lactones and hydrolysable esters, possibly because their 
susceptibility to hydrolysis is too high. They include anhydrides of carboxylic acids, 
especially cyclic anhydrides of dicarboxylic or polycarboxylic acids such as succinic, 

30 glutaric, maleic, citraconic, phthalic acid. 

[0006] The amount of neutralising agent (e.g. lactide and lactone) to be incorporated in 
or to be combined with the superabsorbent material can be 1-20 % by weight, preferably 
3-12 % by weight with respect to the weight of the superabsorbing polymer. The amount 
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of neutralising agent can also be expressed in molar equivalents. In particular the amount 
is 0.05-1 mmol, in particular 0.15-0.6 mmol per g of superabsorbing polymer. 
[00071 An agent facilitating hydrolysis may be added to the neutralising agent. A 
suitable example is a hydrolysing ertzyme, such as a lipase. 
5 [0008] The superabsorbent materials according to the invention can be used for 
absorbing fluids, especially body fluids that may produce alkaline odorous components 
such as urine. The materials may be incorporated in any absorbent article such as sanitary 
napkins, incontinence pads and baby diapers. As a model for human urine, so-called 
synthetic urine (SU) is used to study the effectiveness of the superabsorbent materials. The 
1 0 composition of SU is given in table 1 below: 



[0009] Table 1 



component 


g/i 


mmol/1 


magnesium sulphate 


0.42 


3.5 


potassium chloride 


4.50 


60 


sodium chloride 


7.60 


130 


urea 


18.00 


300 


calcium sulphate dihydrate 


0.34 


2 


potassium dihydrogen phosphate 


3.54 


26 


disodium hydrogen phosphate 


0.745 


5.3 


Triton X-100, 0.1% 


1.00 




pH 5.9-6.0 







15 

Example 1: Baby diaper 

[0010] In a baby diaper containing 13 g of polyacrylic acid as absorbent (Libero Maxi 
Girl), four different alkali-neutralising substances were placed under a non- woven of the 
diaper and on top of the pulp. 250 ml of SU was added to the diaper. After the addition, 
20 the pH was measured at six different places on the non-woven using a contact electrode, 
and the values were averaged. The results are summarised in table 2. It can be seen from 
the table that despite the high buffering capacity of the diaper (>75% of the polyacrylic 
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acid being in the sodium salt form), the pH is lowered due to hydrolysis of the acid 
precursor. 

[0011] Table 2 

5 



neutralising 
substance 


amount 
(mg) 


amount 
(mmol) 


pH 
after 1 h 


pH 
after 2 h 


pH 
after 5 h 


none 






5.75 


5.81 


5.92 


lactide 


577 


4.0 


5.84 


5.80 


5.47 


5-gluconolactone 


1430 


8.0 


5.96 


5.85 


5.33 


maleic anhydride 


600 


6.1 


5.70 


n.d. 


5.43 



Example 2: Sanitary napkin 

[0012] In a sanitary napkin (Libresse) containing CTMP (chemically treated mechanical 
10 pulp) as absorbent, three different alkali-neutralising substances were placed in the middle 
of the CTMP of the napkin. 15 ml of SU was added to the napkin. After the addition of the 
urine, the pH was measured as six different places on the non-woven using a contact 
electrode, and the values were averaged. The results are summarised in the following table 
3. The table shows that addition of lactide lowers the pH quickly, whereas the same 
1 5 amount of (maleic) anhydride results in a slower but continuing pH decrease. A direct acid 
(citric acid) tend to be too acidic. 



[0013] Table 3 



neutralising 
substance 


amount 
(nig) 


amount 
(mmol) 


pH 
after 2 h 


pH 
after 5 h 


none 






5.76 


5.67 


lactide 


34 


0.23 


4.51 


4.56 


maleic anhydride 


23 


0.23 


5.36 


4.32 


citric acid 


49 


0.23 


3.98 


3.80 
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Example 3: Baby diaper 

[0014] 250 ml SURM was added to a baby diaper (Libero maxi). Different amounts of 
glycolide, from 0.2 g to 1.6 g per diaper, were put into diapers, under the non-woven of 
the diaper and on top of the pulp. Each diaper also contains 1 g of lipolase 100 T (Novo 
5 Nordisk). For each measurement the pH of the diaper was measured on the non-woven 
at six different places with a contact electrode. The averaged results are shown in table 
4. 



10 



[0015] 




Table 4 






Amount of glycolide added 


Starting 


pH 


pH 


pH 


g mmol 


pH 


After 1 hour 


After 2 hours 


After 5 hours 


0.2 1.7 


6.0 


5.1 


5.0 


5.0 


0.4 3.4 


5.9 


5.1 


4.9 


4.9 


0.8 6.9 


5.9 


4.4 


4.9 


4.8 


1.6 13.8 


5.9 


4.8 


4.6 


4.6 
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Claims 

1 . Superabsorbent material comprising a non-acidic compound selected from acid 
anhydrides, lactides, lactones and hydrolysable esters. 

2. Superabsorbent material according to claim 1, in which the non-acidic compound 
is selected from lactides and lactones of y- or S-carboxylic acids. 

3. Superabsorbent material according to claim 2, in which the non-acidic compound 
is selected from lactide, glycolide and gluconolactone. 

4. Superabsorbent material according to any one of the preceding claims, in which 
said non-acidic compound is present in an amount of 1-20 wt.% with respect to the weight 
of the superabsorbent material. 

5. Superabsorbent material according to any one of the preceding claims, in which 
the non-acidic compound is homogeneously divided in the superabsorbent material. 

6. Superabsorbent material according to any one of the preceding claims, in which 
the non-acidic compound is chemically bound to the superabsorbent material. 

7. Hygiene product such as a diaper, comprising a superabsorbent material 
according to any one the preceding claims. 
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VI 


□ 


VII 


□ 


VIII 


□ 



1. This written opinion is the first drawn up by this International Preliminary Examining Authority. 

2. This opinion contains indications relating to the following items: 

I Kl Basts of the opinion 



Lack of unity of invention 

Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



3. The applicant is hereby invited to reply to this opinion. 

When? See the time limit indicated above. The applicant may, before the expiration of that time limit, 
request this Authority to grant an extension, see Rule 66.2(d), 

How? By submitting a written reply, accompanied, where appropriate, by amendments, according to Rule 66.3. 

For the form and the language of the amendments, see Rules 66.8 and 66.9. 

Also: For an additional opportunity to submit amendments, see Rule 66.4. 

For the examiner's obligation to consider amendments and/or arguments, see Rule 66.4 bis. 
For an informal communication with the examiner, see Rule 66.6. 

If no reply is filed, the international preliminary examination report will be established on the basis of this opinion. 

4. The final date by which the international preliminary 

examination report must be established according to Rule 69.2 is: 06/08/2001 . 



Name and mailing address of the international 
preliminary examining authority: 

European Patent Office 
D-80298 Munich 

Tel. +49 89 2399 - 0 Tx: 523656 epmu d 
Fax: +49 89 2399 - 4465 



Authorized officer / Examiner 
Staber, B 
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Telephone v TCa +49 89 2399 823*f 




Form PCT/IPEA/408 (cover sheet) (January 1994) 



PATENT O 



From the ! 
INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY- 



To: 

JORRITSMA, Ruurd et al. 
Nederlandsch Octrooibureau 
Scheveningseweg 82 
P.O. Box 29720 
NL-2502 LS The Hague 
PAYS-BAS 



INGEK. 1 8 JUL 



Paraaf Bewerken 



Nederlandsch Octrooibureau 

-NOTIF|CATION OF TRANSMITTAL OF 
onni THE INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 

(PCT Rule 71.1) 



Date of mailing 
(day/month/year) 



13.07.2001 



Applicant's or agent's file reference 
BO 42447 AS 


IMPORTANT NOTIFICATION 


International application No. 
PCT/NL00/00228 


International filing date (day/month/year) 
06/04/2000 


Priority date (day/month/year) 
06/04/1999 


Applicant 

SCA HYGIENE PRODUCTS ZEIST B.V. et al. 



1 . The applicant is hereby notified that this International Preliminary Examining Authority transmits herewith the 
international preliminary examination report and its annexes, if any, established on the international application. 

2. A copy of the report and its annexes, if any, is being transmitted to the International Bureau for communication 
to all the elected Offices. 

3. Where required by any of the elected Offices, the International Bureau will prepare an English translation of the 
report (but not of any annexes) and will transmit such translation to those Offices. 

4. REMINDER 

The applicant must enter the national phase before each elected Office by performing certain acts (filing 
translations and paying national fees) within 30 months from the priority date (or later in some Offices) (Article 
39(1)) (see also the reminder sent by the International Bureau with Form PCT/IB/301). 

Where a translation of the international application must be furnished to an elected Office, that translation must 
contain a translation of any annexes to the international preliminary examination report. It is the applicant's 
responsibility to prepare and furnish such translation directly to each elected Office concerned. 

For further details on the applicable time limits and requirements of the elected Offices, see Volume II of the 
PCT Applicant's Guide. 
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Fax: +49 89 2399 - 4465 



Authorized officer 
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I. Basis of the opinion 

1 . This opinion has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office 
in response to an invitation under Article 14 are referred to in this opinion as "originally filed".)'. 

Description, pages: 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 



1-4 



as originally filed 



Claims, No.: 



1-7 



as originally filed 
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5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 

IV. Lack of unity of invention 

1. In response to the invitation (Form PCT/IPEA/405) to restrict or pay additional fees, the applicant has: 

□ restricted the claims. 

□ paid additional fees. 

□ paid additional fees under protest. 

□ neither restricted nor paid additional fees. 

2. Bl This Authority found that the requirement of unity of invention is not complied with for the following reasons 

and chose, according to Rule 68.1 , not to invite the applicant to restrict or pay additional fees: 
see separate sheet 

3. Consequently, the following parts of the international application were the subject of international preliminary 
examination in establishing this opinion: 

IS all parts. 

□ the parts relating to claims Nos. . 

V. Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step or industrialapplicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Claims 1 , 4, 7 (no) 

Inventive step (IS) Claims 1 , 4, 5, 7 (no) 

Industrial applicability (IA) Claims 

2. Citations and explanations 
see separate sheet 
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Section IV: Non-unity 

The subject-matter of independent claim 1 is already known since an absorbent article 
comprising a hydrolysable ester as the non-acid compound is already described in the 
art (cf. Section V). The non-acidic compound can therefore no longer act as common 
concept linking the four different inventions together. 

Consequently, the present application contains the following four separate inventions: 

(1) Superabsorbent material comprising acid anhydrides as defined in claims 1 , 4 to 
7 (all part) 

(2) Superabsorbent material comprising lactides as set out in claims 1 (part), 2, 3, 4 
to 7 (part) 

(3) Superabsorbent material comprising lactones as set out in claims 1(part), 2, 3, 4 
to 7 (part) 

(4) Superabsorbent material comprising hydrolysable esters as mentioned in claims 
1, 4 to 7 (all part). 

All these four separate inventions are taken into consideration by this Written Opinion. 
Section V 

Novelty and Inventive Step 



The prior art is presented by the US document US 4 685 909 (D1). 

Said document relates to absorbent articles containing pH control agents in the form of 
low- and high molecular acidic compounds, including polymeric esters, such as 
polyacrylate derivatives and polymaleate derivatives (cf. D1 , col. 8, I. 1 to 3) in an 
amount of 1 to 30 % (cf. D1 ,col. 9, I. 6 to 1 1 ). 

D1 therefore takes away novelty of the fourth invention, particularly of claim 1 , 4 and 7 . 
Claims 1 , 4 and 7 do therefore not fulfil the requirements of Art. 33(2) PCT. 

The fact that the polymeric ester compound is homogeneously divided in the absorbent 
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material whereas the ester of D1 is non-uniform distributed (cf. D1 , col. 9, I. 28 to 30) is 
considered as an obvious alternative which does not impart an inventive step to the 
invention. 

The subject-matter of claim 6, however, is neither disclosed not suggested in D1. 
Hence, claims 1,4,5 and 7 are not inventive in the sense of Art. 33(3) PCT. 

Absorbent articles comprising non-acid compound in the form of acid anhydrides, 
lactides and lactones are neither disclosed nor suggested in the prior art document D1 . 
Consequently, the first, second and third invention appears to fulfil the criteria of the 
PCT. 
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Section V 
1 - Novelty 

The present invention is directed to a superabsorbent material containing specific non- 
acidic compounds. 

The prior art is presented by the US document US 4 685 909 (D1). 

Said document relates to absorbent articles containing pH control agents in the form of 
low molecular weight organic or inorganic acids or in the form of high molecular 
acidic compounds; the latter including polymeric esters, such as polyacrylate 
derivatives and polymaleate derivatives (cf. D1 , col. 8, I. 1 to 3) in an amount of 1 to 30 
% (cf. D1,col. 9, I. 6 to 11). Since the ester compounds used in D1 are acidic and non- 
hydrolysable, they do not fall within the definition given in the main claim of the 
application. 

In addition, the other non-acidic compounds listed in the main claim are not disclosed in 
D1. 

Hence, the subject-matter of claims 1 to 7 is considered to be novel over D1 (Art. 33(2) 
PCT). 

2. Inventive Step 

Document D1 teaches to add acidic compounds to absorbent articles in order to 
provide products which are highly effective for absorbing body fluids and which at the 
same time serves to prevent or reduce diaper rush. 

The use of non-acidic compounds in absorbent articles in order to enhance odour 
control and to prevent bacterial growth cannot be deduced from D1, so that the subject- 
matter of the present invention involves an inventive merit in the light of D1 . 
Claims 1 to 7 therefore fulfill the requirements of Art. 33(3) PCT. 
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Applicant's or agent's file reference 
BO 42447 AS 


See Notification of Transmittal of International 
FOR FURTHER ACTION Preliminary Examination Report (Form PCT/IPEA/416) 


International application No. 
PCT/NL00/00228 


International filing date (day/month/year) 
06/04/2000 


Priority date (day/month/year) 
06/04/1999 


International Patent Classification (IPC) or national classification and IPC 
A61L 15/00 


Applicant 

SCA HYGIENE PRODUCTS 2EIST B.V. et al. 



1 . This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of 4 sheets, including this cover sheet. 

□ This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of sheets. 



3. This report contains indications relating to the following items: 



Basis of the report 



II 


□ 


III 


□ 


IV 


□ 


V 


IS 


VI 


□ 


VII 


□ 


VIII 


□ 



Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations suporting such statement 



Date of submission of the demand 
03/11/2000 



Date of completion of this report 



13.07.2001 



Name and mailing address of the international 
preliminary examining authority: 
European Patent Office 

D-80298 Munich 
Tel. +49 89 2399 - 0 Tx: 523656 epmu d 

Fax: +49 89 2399 - 4465 



Authorized officer 
Staber, B 

Telephone No. +49 89 2399 8587 
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INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/N LOO/00228 



I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 17)): 
Description, pages: 

1-4 as originally filed 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 



Claims, No.: 
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as originally filed 
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(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 



6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 1-7 

No: Claims 

Inventive step (IS) Yes: Claims 1 -7 

No: Claims 

Industrial applicability (IA) Yes: Claims 1-7 

No: Claims 



2. Citations and explanations 
see separate sheet 
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